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ORIGINAL SCALE IN INCHES FOR REDUCED PLANS

GENERAL CONSTRUCTION NOTES:

1. Prior to bidding the project, the Contractor is required to visit the project sites.
Contractor shall note any visible conflicts not shown in the drawings and bring to the
attention of the Engineer prior to bidding the project. Should a construction conflict
occur due to a visible conflict apparent at the time of bidding, all construction and
engineering costs associated with the change shall be borne by the Contractor.

2. Final grade all areas of the site as shown on the paving and grading layout after
completion of all other construction activities. Thoroughly clean the site to remove all
construction debris such as concrete rubble, rebar, etc. Hydromulch all areas which
are disturbed during construction that are not to be paved.

3. Provide isolation joints between all proposed sidewalks and all slabs, structures and
pavements. Also provide isolation joints where pipes penetrate concrete slabs or
pavement. Isolation joints shall be constructed as shown in the construction drawings.

4. Contractor shall comply with O.S.H.A regulations and Texas state law concerning
trench safety systems.

5. Unless otherwise shown on the construction drawings, all pipe centered in walls shall
have a wall flange. All wall flanges shall be cast—in—place with structural concrete or
grouted in block—outs with non—shrink grout. All block—outs for through—wall piping
shall be keyed, unless otherwise noted.

6. Sanitary facility clearances to potable water facilities shall follow the latest rules and
regulations of the Texas Commission of Environmental Quality.

7. Contractor shall be responsible for obtaining all applicable city, county, state and
federal permits.

8. The Contractor shall be fully responsible for any and all damage to the existing public
or private utility lines, including but not limited to water lines, wastewater collection
systems, storm sewers, gas line, telecommunication line, etc. during construction. All
damages shall be repaired in accordance with City of Houston, Department of Public
Works and Engineering’'s "Standard Construction Specifications” with latest addenda
and amendments thereto, with no cost to the public and/or owner of the utility.

9. Contractor shall contact City of Houston, Department of Public Works and Engineering
a minimum of 48 hours before starting work.

10. Contractor will be responsible for the coordination of power service to the lift station.

11. Contractor shall maintain site drainage during the course of construction at all times
at no additional costs to the Owner whether by grading or pumping.

12. Contractor to obtain all permits required by regulation of Harris County, Texas for
Flood Plain Management prior to starting construction.

13. All waste materials (hazardous and non—hazardous) shall be removed from the site
and properly disposed of by the Contractor.

14. Contractor shall be responsible for protecting, maintaining, and restoring all existing
facilities or any off—site areas affected by this construction project to existing or
better condition, unless otherwise noted, at no additional cost to the Owner.

15. The Contractor is responsible for providing red line record drawings and O&M manuals
acceptable to the Engineer at the completion of this project, as per the
specifications, prior to final payment.

16. During construction, the Contractor shall maintain adequate drainage and safe access
to adjacent properties, regardless of the weather conditions. Do not obstruct
roadways, drainageways, sidewalks, or passageways adjacent to the construction area.

17. This project is inside the City of Houston Limits and Harris County, Texas.

18. The approximate location of existing utilities are given for reference only. Before
commencing the work on this contract, the Contractor shall verify by field
investigation the actual locations of all utility facilities within and adjacent to the
limits of the work that may be affected by the work. Conflicts which result due to
the negligence by the Contractor to locate, horizontally and vertically, existing utilities
which are shown on the construction drawings, or which the Contractor has been
given notice or has knowledge of, shall be the sole responsibility of the Contractor.
The cost of remedial work, removal of portions of the work or extensive design
changes occasioned by the failure of the Contractor to verify the location of existing
utilities as described above shall be borne by the Contractor.

19. Electrical material and equipment listed approval. No electrical materials, apparatus,
devices, appliances, fixtures, or equipment shall be sold or installed in the city unless
they are in conformance with the provisions of this code, the laws of the State of
Texas and any applicable rules and regulations issued under the authority of the stat
statutes. The maker's name, trademark, or other identification symbol shall be placed
on all electrical materials, apparatus, devices, appliances, fixtures, and equipment
used or installed under the provisions of this code.

20. All electrical materials and equipment shall be listed and labeled for intended use and
shall be included in a list published by an approved agency. Show compliance on
Electrical Drawings.

21. Section 508 City of Houston Electrical Code.

19.

20.

21.

22.

23.

24.

Contractor is to contact the Texas811 at 811 or 1-800—344—-8377 for location of
existing facilities that may not be shown on the plans at least 2 working days prior
but not more than 14 working days prior to commencement of any construction
activities.

The Contractor shall provide concrete tankage that is free of substantial leakage and
wetting of exterior surfaces.

The existing public roadway and onsite pavement shall be maintained in accessible
and usable condition during the course of the work. Vehicular access to the existing
lift stations must be maintained at all times. The Contractor shall repair damage to
the road from construction traffic.

During construction, the Contractor shall maintain pedestrian and vehicular access to
all adjacent properties. Access shall be maintained during all weather conditions. Any
temporary facilities needed to maintain roadway accessibility during construction
operations shall be incidental to the contract.

All existing structures, sidewalks, stairways, handrail, slabs, piping, and piping supports

that must be disturbed shall be replaced and/or rebuilt to pre—construction condition
or better.

The Contractor shall provide isolation kits between mechanical elements constructed
and all dissimilar metals.

10.

1.

12.

13.

SANITARY SEWER NOTES:

All sewers shall be constructed in accordance with the City of Houston “Standard
Construction Specifications for Wastewater Collection Systems, water lines, storm
drainage, street paving, and traffic’and all current amendments thereto and be
subject to a standard Exfiltration test. Tests are to be performed on the total
footage of sewer line included in the project. Requirements of Texas Administrative
Code, Title 30 Chapter 317, ‘Design Criteria for Sewerage Systems”shall govern
where conflicts exist except where city requirements are more stringent.

All manholes are to be per City of Houston standard details drawing numbers
02082-01, 02082—-02, 02082N—-02, 02082—-03, and 02082N-03 unless otherwise
noted. Use 2010 version as applicable.

Sanitary sewer manholes will have bedding and backfill per City of Houston
standard details drawing No. 02317—08 unless otherwise noted.

Sanitary sewer pipe 6”and smaller shall be schedule 40 pvc. sanitary sewer pipe 8~
and larger shall be SDR—-26 PVC.

All SDR—-26 PVC pipe shall meet ASTM specification D3034 and use ‘Full Bodied”

SDR—-26 PVC fittings with appropriate adapters and shall have a cell classification
of 12364—B as defined in ASTM D—1784 and shall have DIP size OD and rubber

gasket bell—and—spigot type joint ends, unless otherwise noted.

AWWA C—-900 DR-18 PVC pipe uses either AWWA C900 DR-18 PVC fittings or DIP
fittings.

All sanitary sewer lines under proposed or future pavement and to a point one (1)
foot back of all proposed or future curbs shall have bedding per City of Houston
standard details drawing numbers 02317-01, 02317-02, or 02317-03 as
applicable, with 1 Y“sack cement/cy stabilized sand backfill up to the bottom of
the pavement subgrade. 100 psi performance results are still required.

All sanitary sewers crossing water lines with a clearance between 12 inches and 9
feet shall have a minimum of one 18’ joint of 150 psi ductile iron or (green) c900
PVC pipe meeting ASTM specification D2241 centered on water line. When water
line is below sanitary sewer provide minimum 2 foot separation.

Contractor shall provide a minimum horizontal clearance of 9’ feet between water
lines and sanitary sewer manholes and lines.

Sanitary sewer manhole rims outside of proposed paving will be set 3"— 6”above
the surrounding level finished grade after paving with sloped backfill added for
storm water to drain away from manhole rim.

In wet stable trench areas use bedding per city of houston standard details
drawing number 02317—02 (2002).

Deflection Test: Deflection tests shall be performed on all flexible and semi-rigid
sewer pipe. the test shall be conducted after the final backfill has been in place
at least 30 days. No pipe shall exceed a deflection of 5% if the deflection test is
to be run using a rigid Mandrel, it shall have a diameter equal to 95% of the
inside diameter of the pipe. The test shall be performed as per 30 TAC 317.2
latest amendment and without mechanical pulling devices. No ball—type Mandrel is
allowed.

Infiltration, Exfiltration or Low—Pressure Air Test: Either of the following tests shall
be performed as per TAC, Title 30 317.2 within the specified tolerances on all
gravity sewers.

Onfiltration or exfiltration test: total leakage as determined by a hydrostatic head
test shall not exceed 50 gallons per inch diameter per mile of pipe per 24 hours
at a minimum test head of two (2) feet.

Low—pressure air test: perform test according to UNI-B—6—90 or other

appropriate procedures. for sections of pipe less than 36”(inch) average inside
diameter, the minimum allowable time for pressure drop from 3.5 p.s.i.g. to 2.5
p.s.i.g. shall be as follows:

6”340 seconds or 0.855(L) for test lengths greater than 398’
87454 seconds or 1.520(L) for test lengths greater than 298’
10”567 seconds or 2.374(L) for test lengths greater than 239’
15”850 seconds or 5.342(L) for test lengths greater than 159’
18”1020 seconds or 7.693(L) for test lengths greater than 133

Where L = length of line of same pipe size in feet.

14. ‘San. S. E.”indicates ‘Sanitary Sewer Easement”

15. For sanitary manhole (MH) rims set inside of or @ curb & gutter pavement and/or
below T.C., MH rims will be set flushed with an abutting paved surface. The (Valcun,
Neenah or equal) heavy duty bolted solid MH cover shall be properly (and securely)
attached and sealed to its compatible gasketed frame by using both a Neoprene
Gasket and (at least) 4 counter—sunk hex—head coarse threaded %»—13 UNC stainless
steel bolts. The heavy duty frame MH cover shall be solid (no air holes). Said frame
shall be both embedded into the MH’s top also securely anchored to the underlying
MH structure with either securely attached embedded anchor bolts or the concrete
MH’s exposed rebars welded to the frame or other equally secured methods to
prevent MH cover/frame blow—offs/ejections.

16. Maintain 12—inch minimum clearance between all sanitary sewers, storm sewers and
culverts unless otherwise noted.

17. Sanitary sewer manholes shall be sealed unless otherwise noted. Air—release manholes
shall not be sealed.

18. Manhole rims are to be set at the elevations shown on the plans initially. After
paving and grading is completed, rims are to be adjusted to four (4) to six (6)
inches above final grade and back—dressed with dirt to provide drainage away from
the manhole. Manholes located within proposed pavement shall have a rim elevation
equal to the road elevation.

19. If wet sand is encountered in the field, use special bedding per City of Houston DWG
02317-01, 02317—02 and as directed by the Engineer.

20. Perform CCTV survey after post installation of all new sanitary sewer lines and submit
the videos to the City of Houston according to City of Houston guidelines.

21. All sewer lines shall be tested in accordance with the contract specifications.
Contractor to furnish test plugs and risers (no separate pay).

22. For all PVC or DIP pipe, use manhole waterstop gasket and clamp assembly at
manhole connections to new manholes (no separate pay). Connection to existing
manholes shall consist of breaking out an opening, installing a flexible connection
(grout in place with a water stop around the perimeter) and use of a manhole
waterstop gasket and clamp assembly of manhole connections.
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INSPECTION NOTES:

1. A field demonstration of the system and equipment shall be verified by the City

of Houston Wastewater group before the start of the seven (7) day pump test.
Wastewater will also inspect duct banks before the concrete is poured.

2. The Clty of Houston Wastewater group shall be given 24 to 72 hours prior notice
to needing any inspections.

WATER LINES:

1. Water lines shall be constructed in accordance with the latest City of Houston
infrastructure design manual, standard specification, and construction details.

2. All water lines under proposed or future paving and to a point of one (1) foot
back of all proposed or future curbs shall be encased in bank sand to 12" over
pipe and backfilled with cement stabilized sand to within one (1) foot of
subgrade.

3. All water line and sewer line crossings shall be constructed per City of Houston
and TECQ regulations.

4. All water valves shall be supplied and INS talled in accordance with the latest
edition of AWWA C—-500 and shall be of the resilient seat type.

5. All water lines to be disinfected in conformance with AWWA C—651 and the
Texas State Department of Health. At least one bacteriological sample shall be
collected for every 1,000 linear feet of water line and shall be repeated if
contamination persists.

6. All below grade valves shall be gasketed, hub—end gate valves with a cast iron
box, except where flanges are called out on the plans.

7. Hydrostatic Testing: All water pipe shall be tested for leakage in accordance with
the latest City of Houston standard construction specifications. Tests are to be
performed on the entire footage of water pipe line included in the project.

8. All water lines to have 4" minimum cover to finished grade and minimum 12"
clearance to other utilities at crossing unless otherwise noted on plans. All water

line installed over 8 deep shall utilize restrained joint fittings.

9. Contractor shall keep water pipe clean and capped (or otherwise effectively
covered) open pipe ends to exclude insects, animals or other sources of
contamination from unfinished pipe lines at times when construction is not in
progress.

GRADING NOTES:

1. General Contractor and all Subcontractors shall verify the suitability of all
existing and proposed site conditions including grades and dimensions before
starting construction. The Engineer shall be notified immediately of any
discrepancies.

2. Before starting construction, Contractor shall verify benchmark elevation and
notify engineer if any discrepancy and/or conflict is found.

3.  Contractor shall ensure there is positive drainage from the proposed buildings
and no ponding in paved areas, and shall notify engineer if any grading
discrepancies are found in the existing and proposed grades prior to placement
of pavement or utilities.

4, Contractor shall protect all manhole covers, valve covers, vault lids, fire
hydrants, power poles, guy wires, and telephone boxes that are to remain in
place and undisturbed during construction.

5. All existing concrete paving, sidewalk, and curb demolition shall be removed and
disposed of by Contractor. Disposal shall be at an approved off—site, lawful
location, unless directed otherwise by the Owner.

6. Contractor to provide any additional select fill for final grading of site.

7.  Areas that are to receive fill will be stripped to a depth of three—inches (3").
Strippings shall be stock piled and then spread evenly on surface of fill areas.

8.  Fill shall be placed in maximum loose lifts of eight—inches (8") or less and
compacted to 957% of maximum density at optimum to +3% moisture content as
determined by AASHTO Test Method T—99.

SIGNAGE NOTES:

Provide identification numbers for each pump within the Lift Station sites which
correspond to the identification numbers in the motor control center, PLC, and
control panel. These numbers shall be located on the vertical discharge pipes of the
pumps or on the concrete top slab. The numbers shall consist of one coat of black
polyurethane paint applied with a stencil. Number height shall be at least four—inches
(4™). This applies to all proposed equipment and existing equipment at both Lift
Station sites.

Label and coat with proper color code all lines including an arrow indicating flow

direction. Labels shall consist of one coat of black polyurethane paint applied with
a stencil. Letter height shall be a minimum of four inches (4”). Apply labels in a
prominent location as directed by the Engineer. As a general rule, labels shall be
provided for each pipe where it enters or exits a structure or pump. This shall be
done for all proposed and existing pipes at both Lift Station sites.

MANHOLE / INLET PROTECTION NOTES:

Inlets and manholes that are not complete and/or are subject to conveying storm
water flows are to be protected to prevent sediment from entering the proposed or
existing storm sewer system.

Protection shall consist of one layer of 3x12—inch oak timbers, one (1) inch apart,
covered with one layer of woven polypropylene or polyester filter fabric (Exxon GTF
100S, Phillips SUPAC 4WS[UV] or approved equal) held in place with 1/2" staples.
Timbers shall be held in place with two (2) 2x4’s nailed securely to each timber
over the filter fabric. The filter fabric shall extend beyond the perimeter of the oak
timbers as to ensure one (1) foot of bury between the manhole or inlet and the
surrounding soil as shown.

Filter fabric to be cleaned or replaced when it ceases to function properly or as
directed by the Engineer.

Contractor may submit plans for alternate methods of protection. These alternate
methods must be approved prior to use in the field.

No separate payment shall be made for inlet and manhole protection. Include the
cost in the unit price for the inlets and manholes.

UTILITY CONSTRUCTION NOTES:

During construction, the Contractor shall maintain adequate drainage and safe
access to adjacent properties, regardless of the weather conditions. Do not obstruct

roadways, drainageways, sidewalks, or passageways adjacent to the construction area.

When trench condition warrants the use of dewatering systems, their use shall
be requested by the Contractor and approved by the Engineer.

Contractor shall remove all mud, dirt and debris deposited or dropped on
existing pavement due to his construction activity daily. Material that is
hazardous to traffic shall be removed immediately.

Contractor shall protect all trees adjacent to work area. No trees shall be
removed without permission of the City.

The Contractor shall be responsible for safeguarding and protecting all material and
equipment stored on the job site. The Contractor shall be responsible for the
storage of materials in a safe and workmanlike manner to prevent injuries, during
and after working hours, until project acceptance.

The Contractor shall provide sheeting, shoring and bracing necessary to protect
workmen and existing utilities during all phases of construction, as may be required
by O.S.H.A., federal, state and local laws, codes and ordinances.

The Contractor shall be fully responsible for any and all damage to the existing
public or private utility lines, including, but not limited to, water lines,
wastewater collection systems, storm sewers, backslope interceptors, irrigation
lines, electrical lines, and material and property damages during construction. All
damages, relocation, or replacement of existing utilities shall be repaired in
accordance with the specifications, details, and requirements of the utility’s
Owner.

Project staking and establishment of control points will be provided by the
Owner or their representative. Alignment, centerline curve data, and stationing to
be determined from approved, recorded subdivision plat or road right—of—way.
The Contractor will be responsible for coordinating this work with the field
project representative.

The Contractor shall return all existing paving and driveways to original or better
condition at no additional cost to the owner unless otherwise noted or specifically
called out as a pay item.
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1. A field demonstration of the system and equipment shall be verified by the City A field demonstration of the system and equipment shall be verified by the City of Houston Wastewater group before the start of the seven (7) day pump test. Wastewater will also inspect duct banks before the concrete is poured.  2. The CIty of Houston Wastewater group shall be given 24 to 72 hours prior notice The CIty of Houston Wastewater group shall be given 24 to 72 hours prior notice to needing any inspections.
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1. Water lines shall be constructed in accordance with the latest City of Houston Water lines shall be constructed in accordance with the latest City of Houston infrastructure design manual, standard specification, and construction details. 2. All water lines under proposed or future paving and to a point of one (1) foot All water lines under proposed or future paving and to a point of one (1) foot back of all proposed or future curbs shall be encased in bank sand to 12" over pipe and backfilled with cement stabilized sand to within one (1) foot of subgrade. 3. All water line and sewer line crossings shall be constructed per City of Houston All water line and sewer line crossings shall be constructed per City of Houston and TECQ regulations. 4. All water valves shall be supplied and INS talled in accordance with the latest All water valves shall be supplied and INS talled in accordance with the latest edition of AWWA C-500 and shall be of the resilient seat type. 5. All water lines to be disinfected in conformance with AWWA C-651 and the All water lines to be disinfected in conformance with AWWA C-651 and the Texas State Department of Health. At least one bacteriological sample shall be collected for every 1,000 linear feet of water line and shall be repeated if contamination persists. 6. All below grade valves shall be gasketed, hub-end gate valves with a cast iron All below grade valves shall be gasketed, hub-end gate valves with a cast iron box, except where flanges are called out on the plans. 7. Hydrostatic Testing: All water pipe shall be tested for leakage in accordance with Hydrostatic Testing: All water pipe shall be tested for leakage in accordance with the latest City of Houston standard construction specifications. Tests are to be performed on the entire footage of water pipe line included in the project. 8. All water lines to have 4' minimum cover to finished grade and minimum 12" All water lines to have 4' minimum cover to finished grade and minimum 12" clearance to other utilities at crossing unless otherwise noted on plans. All water line installed over 8' deep shall utilize restrained joint fittings. 9. Contractor shall keep water pipe clean and capped (or otherwise effectively Contractor shall keep water pipe clean and capped (or otherwise effectively covered) open pipe ends to exclude insects, animals or other sources of contamination from unfinished pipe lines at times when construction is not in progress. 
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1. General Contractor and all Subcontractors shall verify the suitability of all General Contractor and all Subcontractors shall verify the suitability of all existing and proposed site conditions including grades and dimensions before starting construction. The Engineer shall be notified immediately of any discrepancies. 2. Before starting construction, Contractor shall verify benchmark elevation and Before starting construction, Contractor shall verify benchmark elevation and notify engineer if any discrepancy and/or conflict is found. 3. Contractor shall ensure there is positive drainage from the proposed buildings Contractor shall ensure there is positive drainage from the proposed buildings and no ponding in paved areas, and shall notify engineer if any grading discrepancies are found in the existing and proposed grades prior to placement of pavement or utilities. 4. Contractor shall protect all manhole covers, valve covers, vault lids, fire Contractor shall protect all manhole covers, valve covers, vault lids, fire hydrants, power poles, guy wires, and telephone boxes that are to remain in place and undisturbed during construction. 5. All existing concrete paving, sidewalk, and curb demolition shall be removed and All existing concrete paving, sidewalk, and curb demolition shall be removed and disposed of by Contractor. Disposal shall be at an approved off-site, lawful location, unless directed otherwise by the Owner. 6. Contractor to provide any additional select fill for final grading of site. Contractor to provide any additional select fill for final grading of site. 7. Areas that are to receive fill will be stripped to a depth of three-inches (3"). Areas that are to receive fill will be stripped to a depth of three-inches (3"). Strippings shall be stock piled and then spread evenly on surface of fill areas.  8. Fill shall be placed in maximum loose lifts of eight-inches (8") or less and Fill shall be placed in maximum loose lifts of eight-inches (8") or less and compacted to 95% of maximum density at optimum to +3% moisture content as determined by AASHTO Test Method T-99.
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1. Provide identification numbers for each pump within the Lift Station sites which Provide identification numbers for each pump within the Lift Station sites which correspond to the identification numbers in the motor control center, PLC, and control panel. These numbers shall be located on the vertical discharge pipes of the pumps or on the concrete top slab. The numbers shall consist of one coat of black polyurethane paint applied with a stencil. Number height shall be at least four-inches (4"). This applies to all proposed equipment and existing equipment at both Lift Station sites. 2. Label and coat with proper color code all lines including an arrow indicating flow Label and coat with proper color code all lines including an arrow indicating flow direction. Labels shall consist of one coat of black polyurethane paint applied with a stencil. Letter height shall be a minimum of four inches (4"). Apply labels in a prominent location as directed by the Engineer. As a general rule, labels shall be provided for each pipe where it enters or exits a structure or pump. This shall be done for all proposed and existing pipes at both Lift Station sites.Lift Station sites. sites.
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1. During construction, the Contractor shall maintain adequate drainage and safe During construction, the Contractor shall maintain adequate drainage and safe access to adjacent properties, regardless of the weather conditions. Do not obstruct roadways, drainageways, sidewalks, or passageways adjacent to the construction area.  2. When trench condition warrants the use of dewatering systems, their use shall When trench condition warrants the use of dewatering systems, their use shall be requested by the Contractor and approved by the Engineer.  3. Contractor shall remove all mud, dirt and debris deposited or dropped on Contractor shall remove all mud, dirt and debris deposited or dropped on existing pavement due to his construction activity daily. Material that is hazardous to traffic shall be removed immediately.  4. Contractor shall protect all trees adjacent to work area. No trees shall be Contractor shall protect all trees adjacent to work area. No trees shall be removed without permission of the City.  5. The Contractor shall be responsible for safeguarding and protecting all material and The Contractor shall be responsible for safeguarding and protecting all material and equipment stored on the job site. The Contractor shall be responsible for the storage of materials in a safe and workmanlike manner to prevent injuries, during and after working hours, until project acceptance. 6. The Contractor shall provide sheeting, shoring and bracing necessary to protect The Contractor shall provide sheeting, shoring and bracing necessary to protect workmen and existing utilities during all phases of construction, as may be required by O.S.H.A., federal, state and local laws, codes and ordinances.  7. The Contractor shall be fully responsible for any and all damage to the existing The Contractor shall be fully responsible for any and all damage to the existing public or private utility lines, including, but not limited to, water lines, wastewater collection systems, storm sewers, backslope interceptors, irrigation lines, electrical lines, and material and property damages during construction. All damages, relocation, or replacement of existing utilities shall be repaired in accordance with the specifications, details, and requirements of the utility's Owner. 8. Project staking and establishment of control points will be provided by the Project staking and establishment of control points will be provided by the Owner or their representative. Alignment, centerline curve data, and stationing to be determined from approved, recorded subdivision plat or road right-of-way. The Contractor will be responsible for coordinating this work with the field project representative. 9. The Contractor shall return all existing paving and driveways to original or better The Contractor shall return all existing paving and driveways to original or better condition at no additional cost to the owner unless otherwise noted or specifically called out as a pay item.
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1. Inlets and manholes that are not complete and/or are subject to conveying storm Inlets and manholes that are not complete and/or are subject to conveying storm water flows are to be protected to prevent sediment from entering the proposed or existing storm sewer system. 2. Protection shall consist of one layer of 3x12-inch oak timbers, one (1) inch apart, Protection shall consist of one layer of 3x12-inch oak timbers, one (1) inch apart, covered with one layer of woven polypropylene or polyester filter fabric (Exxon GTF 100S, Phillips SUPAC 4WS[UV] or approved equal) held in place with 1/2" staples. Timbers shall be held in place with two (2) 2x4's nailed securely to each timber over the filter fabric. The filter fabric shall extend beyond the perimeter of the oak timbers as to ensure one (1) foot of bury between the manhole or inlet and the surrounding soil as shown. 3. Filter fabric to be cleaned or replaced when it ceases to function properly or as Filter fabric to be cleaned or replaced when it ceases to function properly or as directed by the Engineer. 4. Contractor may submit plans for alternate methods of protection. These alternate Contractor may submit plans for alternate methods of protection. These alternate methods must be approved prior to use in the field. 5. No separate payment shall be made for inlet and manhole protection. Include the No separate payment shall be made for inlet and manhole protection. Include the cost in the unit price for the inlets and manholes.
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EQUIPMENT ABBREVIATIONS:

FLUID ABBREVIATIONS:

ABWF
AF
AL

ASV
BC
BP
CcC

CFP

CLR
CP

CRB
DA

DDP
DF
DP

DWT

EFAN

EWS

FBD
FLT

GEN
GIP

GLS
GR

HEP

HST
INJ
JIB
LC

LCP

LVR

MCS

MFS
MR
MS

MSB

MXR

PBU

PCP
PD

PSP

RCTW

RDT

RLB

RLP

RSB

RTB

RTM

RTV

SC
SCC
SCP
SDD

SFAN
SFR
SHTR
SM
SNP
SP
SPP
STMX
SWT
B
BB
TEFC

TLY
VLF
VNW
VR
WBD

wC
WCH

AUTOMATIC BACKWASH SAND FILTER
AIR INLET FILTER

AIR LIFT

AUTOMATIC SWITCHOVER VALVE
BELT CONVEYOR

BELT PRESS

CALIBRATION COLUMN
CENTRIFUGAL PUMP
CHLORINATOR

CHOPPER PUMP

CARBON SCRUBBER

DECANT ARM

DOUBLE DISC PUMP

DISK FILTER

DIAPHRAGM PUMP

DOUBLE WALL STORAGE TANK
EXHAUST FAN

EMERGENCY EYEWASH & SHOWER
FINE BUBBLE DIFFUSER

FLOATS

GENERATOR

GAS INDUCTION PUMP

GAS LEAK SENSOR

GRINDER

HORIZONTAL END—-SUCTION PUMP
HOIST

INJECTOR

JIBB CRANE

LOAD CELL

LOCAL CONTROL PANEL

LOUVER

MECHANICAL COARSE SCREEN
MECHANICAL FINE SCREEN
MONORAIL

MANUAL SCREEN

MULTI-STAGE CENTRIFUGAL BLOWER
MIXER

POLYMER BLENDING UNIT
PROGRESSIVE CAVITY PUMP
PULSATION DAMPENER
PERISTALTIC PUMP
RECTANGULAR WEIR

ROTARY DRUM THICKENER
ROTARY LOBE BLOWER

ROTARY LOBE PUMP

ROTARY SCREW BLOWER
REGENERATIVE TURBINE BLOWER
ROTAMETER

ROTAMETER WITH INTEGRAL MANUAL
VALVE

SECONDARY CLARIFIER

SCREW CONVEYOR
SUBMERSIBLE CHOPPER PUMP
COARSE BUBBLE SINGLE DROP
DIFFUSER

SUPPLY FAN

SULFONATOR

SPACE HEATER

SUBMERSIBLE MIXER

SOLENOID PUMP

NON—-CLOG SUBMERSIBLE PUMP
SELF—PRIMING CENTRIFUGAL PUMP
STATIC MIXER

SINGLE WALL STORAGE TANK
TRAVELING BRIDGE

TURBO BLOWER

TOTALLY ENCLOSED, FAN—COOLED
MOTOR

TROLLEY

VACUUM LIQUID FEEDER
V—NOTCH WEIR

VACUUM REGULATOR

COARSE BUBBLE WIDE BAND
DIFFUSER

WASHER COMPACTOR

WINCH

AR
ALUM
BW
CAKE
CE
CLG
CLS
DR
DS
FA
FE
FRA
FTE
FTR

ML
NPW
OF
POLY
PRM
PS
PW
RAS
RCW
RS
SB
SCUM
SDS
SH
S|
SN
S02
ST™
TS
WAS

AR

ALUM

BACKWASH WASTE
DEWATERED SLUDGE
CLARIFIED EFFLUENT
CHLORINE GAS

CHLORINE SOLUTION
DRAIN LINE

DIGESTED SLUDGE

FOUL AR

FINAL EFFLUENT

FRESH AR

FILTERED EFFLUENT
FILTRATE

INTERNAL RECYCLE

MIXED LIQUOR
NON—POTABLE WATER
OVERFLOW

POLYMER

PERMEATE

POLYMER SOLUTION
POTABLE WATER

RETURN ACTIVATED SLUDGE
RECLAIMED WATER

RAW SEWAGE

SODIUM BISULFITE

SCuM

SULFUR DIOXIDE SOLUTION
SODIUM HYPOCHLORITE (BLEACH)
SCREENED INFLUENT
SUPERNATE

SULFUR DIOXIDE GAS
STORM SEWER
THICKENED SLUDGE
WASTE ACTIVATED SLUDGE

GATES, VALVES & FITTINGS

ABBREVIATIONS:

INSTRUMENTATION ABBREVIATIONS:

GENERAL INSTRUMENT & FUNCTION SYMBOLS

GENERAL ABBREVIATIONS:

AC
CL
CFM
EL
FF
FM
FPS
FT
GAL
GPD
GPH
GPM
HOA
HP
HR
LF
mA
MH
OFB
PP
ROW
SMC
SAN
SCH
SF
TDH
TOB
TOC
TOE
TOS
TOW
TPD
TSP
TSS
UFB
UGE

VoL
WM

ACRES

CENTERLINE

CUBIC FEET PER MINUTE
ELEVATION

FINISHED FLOOR

FORCE MAIN

FEET PER SECOND

FEET

GALLONS

GALLONS PER DAY
GALLONS PER HOUR
GALLONS PER MINUTE
HAND OFF AUTO

HORSE POWER

HOUR

LINEAR FEET

MILLIAMP

MANHOLE

OVERFLOW BAFFLE
POWER POLE
RIGHT—OF—-WAY

SAMPLE COCK

SANITARY SEWER
SCHEDULE

SQUARE FEET

TOTAL DYNAMIC HEAD
TOP OF BANK

TOP OF CONCRETE

TOE OF SLOPE

TOP OF SLAB

TOP OF WALL
TELEPHONE PEDESTAL
TELEPHONE SERVICE POLE
TOTAL SUSPENDED SOLIDS
UNDERFLOW BAFFLE
UNDERGROUND ELECTRIC
VOLTS

VOLUME

WATER METER

PRIMARY LOCATION

AUXILIARY LOCATION

ANALYZER ABBREVIATIONS:

A/H AUTO/HAND NORMALLY FIELD NORMALLY DO DISSOLVED OXYGEN
3IWV THREE WAY VALVE DC FULL VOLTAGE DISCONNECT ACCESSIBLE TO MOUNTED ACCESSIBLE TO NO3 NITRATE
ARV AIR RELEASE VALVE DOP DOPPLER FLOW METER OPERATOR OPERATOR oP ORTHOPHOSPHATE
AW AR & VACUUM VALVE ES EMERGENCY STOP ORP OXIDATION REDUCTION POTENTIAL
BCV BALL CHECK VALVE H/0/A HAND /OFF /AUTO DISCRETE (220 (00 7SS TOTAL SUSPENDED SOLIDS
BF BLIND FLANGE H/0/R HAND/OFF /REMOTE INSTRUMENTS ~ \rory y Xy TURB TURBIDITY
BFV BUTTERFLY VALVE L/A LOCAL/AUTO
SHARED DISPLAY,
T s o louowmm MRS @ B
OR COMPUTER XXX XXX, 7
BV BALL VALVE L/0/R LOCAL /OFF /REMOTE FUNCTION A7 PIPING LABELS:
cev CUSHION CHECK VALVE L/R LOCAL/REMOTE
DAE DOUBLE ARCH EXPANSION JOINT LS LOCK STOP f(?(SSR’é“SN?SéE @ <> @
DBS DUPLEX BASKET STRAINER LSR LASER LEVEL TRANSDUCER SIPE DIAMETER FLUID ABBREVIATION
DBV DUCKBILL VALVE MAG ELECTROMAGNETIC FLOWMETER LIGHT: ‘I (
DCV DOUBLE DISC CHECK VALVE N/B NORMAL /BYPASS 6 A=AMBER _
= XXX—XXX
DDC DOUBLE DETECTOR CHECK 0/0 ON/OFF PAI'\II\I%LICI;\%EI;SL Doer\  G=GREEN #
DGV DEGASSING VALVE 0/C OPEN/CLOSE w00 R=RED @ ‘
DJ DISMANTLING JOINT 0/C/LOS OPEN,/CLOSE,/LOCK—OUT—STOP Y=YELLOW PIPE MATERIAL ABBREVIATION
DV DIAPHRAGM VALVE 0/C/S OPEN/CLOSE/STOP
EC EXPANSION COUPLING 0/C/S/C OPEN/CLOSE/STOP /COMPUTER ** MAY BE DEPICTED BY USING THE SAME SYMBOL BUT @
FAC FLANGED ADAPTER COUPLING 0/H/C OPEN/HOLD,/CLOSE WITH DASHED HORIZONTAL BARS, I.E.
FPG FLAP GATE 0/0/A ON/OFF /AUTO o)
FPV FLAP VALVE 0/0/C ON/OFF /COMPUTER NTERLOCK Q005 INSTRUMENTS
FTV FOOT VALVE PRP PROPELLER OR TURBINE FLOWMETER @ LoGio SHARING COMMON
GLB GLOBE VALVE RAD RADAR LEVEL TRANSDUCER (X HOUSING
oV GATE VALVE R/S/L RAISE /STOP /LOWER y
HB HOSE BIBB S/S STOP /START DEVICE TYPE (SEE DEVICE
KGV KNIFE GATE VALVE SUB SUBMERSIBLE LEVEL TRANSDUCER IDENTIFICATION LEGEND)
MC MECHANICAL COUPLING TRM THERMAL MASS FLOWMETER INSTRUMENT NAMING
MQC MALE CAM & GROOVE QUICK TRT TRANSIT TIME FLOWMETER EXAMPLE y TRAIN NUMBER
COUPLING ULT ULTRASONIC LEVEL TRANSDUCER ~
MV MUD VALVE UNIQUE NUMBER:  XXXXX
NRS NON—RISING STEM
AV NEEDLE VALVE AREA NUMBER DEVICE NUMBER
ocV ODOR CONTROL VALVE
0sY OUTSIDE STEM & YOKE DEVICE IDENTIFICATION LEGEND
PG PULL GATE
PNV PINCH VALVE FIRST LETTER SUCCEEDING LETTERS
PR PRESSURE REDUCING VALVE MEASURED OR INITIATING READOUT OR PASSIVE o e A
PRV PRESSURE RELIEF VALVE VARIABLE MODIFIER FUNCTION OUTPUT FUNCTION MODIFIER
PSV PRESSURE SUSTAINING VALVE INTERIM REVIEW
PV PLUG VALVE A ANALYSIS ALARM Nofc intended for 'construction.
RPZ REDUCED PRESSURE ZONE B | BURNER, COMBUSTION bidding or permit purposes.
BACKFLOW PREVENTER c CONDUCTIVITY CONTROL CLOSED Engineer: HARRY W. ISENSEE I, P.E.
SCK SILENT CHECK VALVE P.E. Serial No.: 144401
D DENSITY DIFFERENTIAL
SCV SWING CHECK VALVE Date: APRIL 2025
SG SLIDE GATE E VOLTAGE PRIMARY ELEMENT
SLC SLEEVE COUPLING F FLOW RATE RATIO (FRACTION)
SRV SURGE RELIEF VALVE G GAUGE GLASS, VIEWING DEVICE
sV SOLENOID VALVE \l
TBA TUBING ADAPTER H | HAND (MANUAL) HIGH N\
TV TELESCOPIC VALVE | CURRENT (ELECTRlCAl_) INDICATE Texas Board of Professional Engineers and Land Surveyors Reg. No. F-23290
6330 West Loop South, Suite 150 e Bellaire, TX 77401 » 713.777.5337
UN UNION J POWER SCAN
VB VACUUM BREAKER CITY OF HOUSTON
K | TIME, TIME SCHED. TIME RATE OF CHANGE CONTROL STATION
WG WEIR GATE HARRIS COUNTY, TEXAS
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1. Contractor may install temporary pneumatic plugs as necessary to Contractor may install temporary pneumatic plugs as necessary to make proposed 42" DI-RS connection to Exist San Sew MH. Contractor shall take all measures to limit duration of temporary plug operation. Contractor shall monitor water surface upstream of temporary plugs. Contractor shall provide and install additional bypass pumps as required to pump from Exist San Sew MH SPB25137 to Dry Weather Wet Well as required and as directed by the Engineer. Include cost in base bid. 2. Water surface upstream of temporary plugs shall not exceed #' water Water surface upstream of temporary plugs shall not exceed #' water depth. 3. Water Depth during the Phase 2 Bypass shall not exceed #' in the Water Depth during the Phase 2 Bypass shall not exceed #' in the Dry Weather Lift Station wet well at any time during the bypass operation. 4. Contractor shall assume all responsibility for providing adequate Contractor shall assume all responsibility for providing adequate system monitoring including cellular autodialer, floats and controls, bypass set-up, operation, and spills (no separate pay). Bypass pumping shall include delivery, set-up, means of power, and removal for the duration of the required bypass. The duty condition for the Phase 1 Bypass System A is 10,185 gpm at ##' TDH (2 pumps pumping through 1 Force Main). The duty condition for the Phase 1 Bypass System B is   gpm at ##' TDH (1 pump pumping through 1 5093 gpm at ##' TDH (1 pump pumping through 1 Force Main). Contractor shall provide 3 duty pump (min.) and 1 spare. 5. Contractor shall secure all bypass pumping equipment at all times. Contractor shall secure all bypass pumping equipment at all times. 6. Contractor shall be responsible for leaks an cleanup related to bypass Contractor shall be responsible for leaks an cleanup related to bypass system at no additional cost to Owner. Contractor shall alert the Owner of any leaks or spills immediately. 7. Contractor shall provide and install all the plugs, valves, fittings, Contractor shall provide and install all the plugs, valves, fittings, blocks, restraints, supports, pumps, controls, monitoring, piping, and labor required for controlling and diverting necessary for the work and preventing interruption of service, surcharging the system and/or overflowing the system. 8. All temporary piping shall be PVC or fusion welded HDPE. All temporary piping shall be PVC or fusion welded HDPE. 9. Bypass shall remain in place until demonstration period has been Bypass shall remain in place until demonstration period has been completed. 10. Contractor shall coordinate with the Operator and Engineer prior to Contractor shall coordinate with the Operator and Engineer prior to shutting down the lift station for bypass pumping. 11. Contractor shall install blind flange on the first above ground flange Contractor shall install blind flange on the first above ground flange on permanent bypass connection Nos. 1 & 2 after all bypass work is complete.
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I. GENERAL GENERAL A. All concrete work shall be performed in accordance with ACI All concrete work shall be performed in accordance with ACI 301 specifications, including but not limited to formwork installation, reinforcement placement, concrete mixing, delivery, placement, consolidation, finishing, curing, and protection, ensuring compliance with required strength, durability, and surface quality standards. B. Design shall conform to the latest IBC Building Code Design shall conform to the latest IBC Building Code requirements and latest ACI-318 code for concrete structures. C. All structural plan dimensions are interpreted from and shall All structural plan dimensions are interpreted from and shall be verified with the civil drawings. The engineer shall be notified if discrepancies exist. D. Structural drawings to be coordinated with civil, electrical, Structural drawings to be coordinated with civil, electrical, grading, mechanical drawings for all openings, inserts, elevation, and related items. E. All structural openings dimensions and locations shall be All structural openings dimensions and locations shall be verified with the mechanical drawings. The engineer shall be notified if discrepancies exist. F. Any unusual conditions encountered shall be brought to the Any unusual conditions encountered shall be brought to the attention of the engineer prior to concrete placement. G. Locations of construction joints not shown shall be approved Locations of construction joints not shown shall be approved by the engineer prior to concrete placement. H. The contractor shall adhere to the trench and excavation The contractor shall adhere to the trench and excavation safety requirements set forth in the occupational safety and health administration (OSHA) Standards 29 CFR, Part 1926, Subpart P, excavations. II. CONCRETE CONCRETE A. All concrete shall have a minimum compressive strength of All concrete shall have a minimum compressive strength of 4000 PSI at 28 Days in accordance with ASTM C-39 at 28 days in accordance with ASTM C-78. An air entrainment agent shall be used.  fly ash shall not be used. fly ash shall not be used. . B. Where concrete is placed against forms or seal slabs, Where concrete is placed against forms or seal slabs, reinforcing bars shall have a minimum of 2 inches clear cover unless shown otherwise. Where concrete is placed against earth, or in contact with liquid, reinforcing bars shall have a minimum of 3 inches clear cover. C. Metal keyed construction joints and sawed joints may not be Metal keyed construction joints and sawed joints may not be used. All joints below the highest water line shall have an approved waterstop. D. Apply float finish to slab surfaces to receive a trowel finish. Apply float finish to slab surfaces to receive a trowel finish. E. All construction joints shall be thoroughly cleaned before fresh All construction joints shall be thoroughly cleaned before fresh concrete is placed. Construction joints shall be roughened to a 14" amplitude. F. Except where floor drains occur, depressions between high Except where floor drains occur, depressions between high spots shall not be greater than 1/8 in. Below a 10 ft. long straightedge in accordance with ACI 302. G. Concrete faces shall not deviate more than 3/16" from the Concrete faces shall not deviate more than 3/16" from the plan dimensions. H. All exposed edges of beams, columns, slabs and walls shall be All exposed edges of beams, columns, slabs and walls shall be chamfered  " unless masonry or other members are erected 34" unless masonry or other members are erected flush with them. J. Unless noted, anchor bolts and expansion bolts shall be  Unless noted, anchor bolts and expansion bolts shall be  stainless steel. All steel embedded items to be hot-dip galvanized. III. REINFORCING STEEL REINFORCING STEEL A. All reinforcing bars shall conform to ASTM A-615, grade 60. All reinforcing bars shall conform to ASTM A-615, grade 60. Arrangement and details of reinforcing steel, including bar supports and spacers, shall be in accordance with the latest ACI detailing manual, unless otherwise noted. B. Detailing of reinforcing shall be in accordance with ACI 315, Detailing of reinforcing shall be in accordance with ACI 315, latest edition, unless shown otherwise. Placing of reinforcing shall be in accordance with C.R.S.I., "Recommended practice for placing of reinforcing bars", latest edition. C. Where it is necessary to splice reinforcement at locations Where it is necessary to splice reinforcement at locations other than those shown on the drawings, the splice locations shall be approved by the engineer. Lap splices and embedment lengths, not shown on the drawings, shall be in accordance with C.R.S.I., Latest edition. D. Support for the reinforcement shall be by metal high chairs Support for the reinforcement shall be by metal high chairs either galv. or plastic dipped and spaced not more than six feet center to center. E. All slab and beam reinforcement shall have a minimum All slab and beam reinforcement shall have a minimum extension into the support in accordance with the latest ACI code. If such extension is not possible, bars shall terminate in standard hooks. IV. FOUNDATIONS FOUNDATIONS A. The mats should be poured the same day that they are The mats should be poured the same day that they are excavated to minimize drying of the bearing soils. However, a lean concrete slab can be placed to protect the bearing area if the mats are left open overnight. B. Site grading, fill material properties, excavation, subgrade Site grading, fill material properties, excavation, subgrade preparation soil improvement, and allowable bearing pressure, shall follow geotechnical report. 
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V. STRUCTURAL STEEL: STRUCTURAL STEEL: A. Structural steel shall conform to the latest AISC "Specification Structural steel shall conform to the latest AISC "Specification for the design,fabrication and erection of structural steel for buildings".  B. Structural steel materials shall comply with the following Structural steel materials shall comply with the following specifications: Angles. Plates. Bars. Channels  ASTM A36 U.N.O. ASTM A36 U.N.O. C. Field connections shall be bolted, except as otherwise shown or Field connections shall be bolted, except as otherwise shown or noted. D. All welding shall conform to the latest specification of the All welding shall conform to the latest specification of the American Welding Society. All welded connections shall be made with AWS A5.1 or A5.5 E70 XX electrode. E. Anchor bolts and misc embedded steel ------ ASTM A36. Anchor bolts and misc embedded steel ------ ASTM A36.      Anchor bolts which are submerged, located above a liquid  Anchor bolts which are submerged, located above a liquid  surface, or are in a corrosive atmosphere ------- 361 SS. F. All equipment anchor bolt dimensions and locations shall be All equipment anchor bolt dimensions and locations shall be verified from certified vendor drawings, prior to construction. G. All embedded items and steel structures exposed to weather to All embedded items and steel structures exposed to weather to be hot-dip galvanized.
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A. Dead load materials assumed in the design are shown on the mechanical and structural Dead load materials assumed in the design are shown on the mechanical and structural drawings. B. Design code is IBC 2021 Design code is IBC 2021 C. Live Loads: Live Loads: Location     Uniform Load     Concentrated Load Uniform Load     Concentrated Load Concentrated Load Operation Area     Stairs and Exits   100 PSF Reducible    300 Lbs 100 PSF Reducible    300 Lbs 300 Lbs Handrails and Guardrails   50 PSF or 200 Lbs applied at  50 PSF or 200 Lbs applied at  top rail in any direction. 50 Lbs       in any direction applied at  intermediate rails. Grab Bars            250 Lbs any Direction 250 Lbs any Direction D. Wind Loads: Wind Loads: Basic Wind Speed   137 MPH (3-Sec Gust) 137 MPH (3-Sec Gust) Risk Category    III III Exposure Category   C C Internal Pressure Coeff  +/- 0.18 +/- 0.18 Components & Cladding  Not Applicable Not Applicable E. Seismic Load: Seismic Load: Seismic Importance Factor    1.25 1.25 Spectral Responce Acceleration (Ss / S1) 0.082 / 0.044 0.082 / 0.044 Site Class        D D Spectral Responce Coeff. (Sds / Sd1)  0.072 / 0.066 0.072 / 0.066 Seismic Design Category     A A F. Handrails, guardrails and grab bars (including attachment to structure) shall be designed Handrails, guardrails and grab bars (including attachment to structure) shall be designed by the fabricator for the loads indicated in the referenced building code. Shop drawings shall be sealed by a professional engineer in the state of Texas, representing the fabricator. All handrails are to be aluminum tube sch 10, with cast aluminum Slip-Joint Type fillings by J.C. Denier Co., Inc. A 4"x " aluminum plate with mill finish shall be used 14" aluminum plate with mill finish shall be used as kick plate.  G. Stairs shall be designed by the steel fabricator for code required loads. Shop drawings Stairs shall be designed by the steel fabricator for code required loads. Shop drawings shall be sealed by a professional engineer in the state of where the project is located, representing the fabricator. 
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Notes: 1. All lengths shown in the table are in inches. All lengths shown in the table are in inches. 2. Ld = Tension development length. Ld = Tension development length. 3. The table to the left is valid for The table to the left is valid for a. Beams and columns where concrete cover > = db, Beams and columns where concrete cover > = db, c/c bar spacing > = 2db, and with stirrups or ties throughout Ld are not less than the code minimum. b. Other elements such as slabs, walls, etc. where Other elements such as slabs, walls, etc. where concrete cover > = db, c/c bar spacing > = 3db. 4. For top bars, multiply the splice lengths by 1.30. Top For top bars, multiply the splice lengths by 1.30. Top bars require a minimum of 12" of fresh concrete below bar. 5. When bars of a different size are lap spliced in When bars of a different size are lap spliced in tension, splice length shall be the larger of Ld of the larger bar and compression lap splice length of smaller bar. 6. Bars spliced by non-contact lap spliced shall not be Bars spliced by non-contact lap spliced shall not be spaced transversely farther apart than the smaller of one-fifth the required lap splice length and 6".
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Notes: 1. All lengths shown in the table are in inches. All lengths shown in the table are in inches. 2. Lhb = Tension development length. Lhb = Tension development length. 3. Ldh = Lhb, unless conditions of Item 4 are satisfied. Ldh = Lhb, unless conditions of Item 4 are satisfied. 4. Ldh = 0.7 Lhb, when side cover normal to plane of Ldh = 0.7 Lhb, when side cover normal to plane of hook is not less than 2   inches and for 90  hook, 12 inches and for 90° hook,cover on bar extension beyond hook shall not be less than 2 inches. 5. Hooks shall not be considered effective in developing Hooks shall not be considered effective in developing bars in compression.
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